Objectives. e objective of this study was to investigate symptoms and predicting factors of depression and anxiety among reindeer-herding Sami in Sweden. Study design. A total of 319 reindeer-herding Sami (168 men, 151 women) were compared with urban and rural reference populations comprising 1,393 persons (662 men, 731 women). Methods. A cross-sectional questionnaire study on mental health, which included the Hospital Anxiety and Depression Scale (HADS). Data were analysed with regard to population, gender, age group, education and work-related stress.
INTRODUCTION
e Sami have been living in the northern part of Scandinavia, Sàpmi, since the rst recorded history of human life in the region (1) . us, they are the Indigenous population of this region. Sápmi, the geographic area traditionally populated by the Sami, extends today across the borders of Sweden, Norway, Finland and Russia.
e health situation for Indigenous peoples in the circumpolar regions has for several years attracted the attention of researchers from many parts of the world. Most commonly, the Indigenous groups have been identi ed with higher suicide rates, greater substance abuse and poorer psychosocial and somatic health compared to other populations (2) (3) (4) . ese facts are mainly explained by the complex processes of acculturation and discrimination (5) (6) (7) .
e Sami population has never been a homogenous group regarding religion, traditions or language. In the Swedish part of Sàpmi, reindeers were traditionally closely connected to Sami culture because they were fundamental resources for food, material for clothing, tools, transportation and handicra (8) . e recent development towards a moneybased economy (instead of self-su ciency) has changed the conditions for herding, as did the colonization of Sàpmi by Nordic non-Sami.
e Swedish government has legislated Sami a airs and reindeer husbandry by regulating who is allowed to manage reindeer herding and de ning the number of reindeers they can herd. Con icts have arisen in the region on several levels. ere are con icts between Sami groups and landowners and between Sami groups and the Swedish government.
ere are also con icts both within the small Sami communities and between di erent Sami communities (9) . Recent research has shown that because the reindeer herders do not consider herding as a normal job, rather a way of life as a Sami, possible thoughts of leaving the di culties of reindeer herding for another occupation are vague and not considered a real option. It has been proposed that this view stems not only from an awareness of responsibility to Sami culture but also to the Sami as an individual (10) . It is reasonable to assume that this development of occupational identity has consequences when handling occupational stress.
Current research on Sami health
Swedish and Norwegian researchers have conducted most research on Sami health. ere is a substantial body of common knowledge concerning the strained and stigmatized living situation of the reindeer-herding Sami population, but from a scienti c point of view we know very little about their mental health (11) . Research has shown that the psychosocial work situation for many reindeer-herding Sami is characterized by a di cult nancial situation, little hope for the future, high demands, little control and a low level of social support (12, 13) . e conclusions of these recent Swedish studies are that reindeer-herding men and women might require di erent approaches in mental health services.
Previous research on the Sami population (both data base research and school surveys) presents a uniquely positive situation regarding their overall health compared to other Indigenous peoples.
is lack of research on the mental health situation of the Swedish reindeer-herding Sami population was the motivation behind the current study.
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International Journal of Circumpolar Health 69: 4 2010 e rst aim of the study was to assess the prevalence of symptoms of depression and anxiety, respectively, among the Sami population compared to geographically matched groups. A second aim was to identify factors in uencing levels of anxiety and depression in the Sami group -factors such as age, gender, education, alcohol use and work-related stress.
e present study forms part of a larger project examining the psychosocial and mental health situations of reindeer-herding Sami in Sweden.
MATERIAL AND METHODS
e study was designed as a cross-sectional investigation of symptoms of anxiety and depression in a reindeer-herding population and a geographically matched reference group.
Population
e target population was Swedish reindeerherding Sami aged 18 years and older, de ned as members of one of the 42 Sami communities (samebyar in Swedish), in total comprising about 2,000 people earning a living partly from reindeer herding (14) . Sami communities are virtual administrative organizations and not villages in a physical sense. A reference group of 2,000 persons aged 18-74 living in the same geographic area was randomly selected. Since the Swedish reindeer herders reside in rural areas all over northern Sweden as well as in di erent communities because of their seminomadic lifestyle, it was decided to use both urban and rural dwellers as reference group. "Urban" was de ned as living in one of the major cities of northern Sweden, and "rural" as living in a community in the core Sami area.
Instruments
e study was performed using a questionnaire of altogether 9 instruments, each comprising 3 to14 questions.
e questionnaire was tested and evaluated in a pilot study in close collaboration with 1 Sami village. In addition to basic sociodemographic characteristics (gender, age, education), the instruments covered areas such as work strain, alcohol consumption, depression, anxiety and suicidal behaviour.
e major instrument discussed in this paper is the Hospital Anxiety and Depression Scale (HADS). HADS is a widely used and well-validated 14-item, selfrating instrument covering the core symptoms of depression (HADS-D) and generalized anxiety (HADS-A) (15, 16) . Each scale constitutes a 4-point ordinal scale describing symptom severity.
e suggested ranges for the scores are 0-7 normal, 8-10 mild disorder, 11-14 moderate disorder and 15-21 severe disorder (17) . Although HADS was originally designed to identify cases of anxiety disorders and depression among patients in nonpsychiatric hospital clinics, the questionnaire also performs well in assessing the symptom severity among the general population (15) . HADS has also been used as a continuous scale for mean values (18) . e Alcohol Use Disorder Identi cation Test (AUDIT) (19, 20) was used to measure alcohol risk consumption. AUDIT is a similarly well-validated test (20, 21) ; the cut-o points used in the study were ≥6 and ≥14 for women and ≥8 and ≥16 for men, indicating risk consumption and hazardous consumption, respectively. Further, work-related psychological stress was measured using Karasek's demand-control model (22, 23) , with 11 questions that had 4 response alternatives ranging from "never" to "almost always. " A er calculating the demand-control ratio, the index was strati ed into a 7-grade scale for regression analysis.
Procedure
Because of the practical obstacles in reaching the Sami reindeer-herding population, the procedure chosen was to ask the chairperson of every Sami village to distribute the questionnaires to his/her members. According to information from the village chairs, they were able to reach out to 640 persons.
e questionnaires were to be returned by post to the research group in prepaid envelopes. A total of 319 questionnaires were returned during 2007. For the reference group of 2,000 persons, postal questionnaires were distributed during the same period, with 2 reminders. A total of 1,393 questionnaires were returned.
Statistical analysis
For descriptive comparative statistics, we used the chi-square Fisher's Exact Test and Mann-Whitney U-test. Logistic regression (with forward regression) was used to explore within-model determinants of depression and anxiety. Determinants were population (Sami, urban, rural), gender, age group (18-29, 30-49, ≥50 years), alcohol risk consumption (1-3) and work-related stress (1-7). All statistics were calculated using SPSS (version 17.0; SPSS Inc., Chicago, IL, USA).
Reliability
e internal consistency of the HADS-A subscale gave a Cronbach's alpha of 0.82 in the Sami population and 0.86 in the reference group. e Cronbach's alpha of the HADS-D subscale was 0.79 in the Sami population and 0.81 in the reference group. Concerning the subscales of the job strain scale, the Cronbach's alpha was 0.64 for demand and 0.62 for control in the Sami group, while for the reference group the Cronbach's alpha was 0.67 for demand and 0.63 for control. For AUDIT, the Cronbach's alpha was 0.84 for the Sami group and 0.80 for the reference group.
Ethical considerations
e study was approved by the regional research ethics committee in Umeå and followed the guidelines of the Helsinki Declaration. Special consideration was given to the risk of stigmatization in studying a minority group. Our group has had positive experiences of conducting research in collaboration with the Sami organizations, and the results will be presented in dialogue with the Sami group to prevent misunderstandings and stigma. Our opinion is that the risk is small, particularly in relation to the importance of the study.
RESULTS

Sociodemographic characteristics of responding groups
In total, 319 persons (49.8% response rate) responded to the questionnaires distributed to the Sami population; in the reference group, there were 679 urban and 714 rural respondents (69.7% response rate). e group returning the lowest proportion of questionnaires was the youngest group (66.1%). As compared to rural and urban reference groups, a higher proportion of the Sami male respondents was in the age group 30-59 (p<0.01), and as compared to rural, a signi cantly higher proportion in the age group 18-29 (p<0.01). Among women there was a higher proportion of young respondents in the Sami group than in the rural group (p<0.05).
Due to internal missing values, the quantity of n is di ering between di erent tables. Comparison between di erent populations showed signi cant di erences in formal education between Sami men and urban men (p<0.001) and between Sami women and rural women (p<0.001).
Symptoms of depression and anxiety
Signi cantly higher levels of anxiety were found in the total Sami population as compared to both urban (p<0.05) and rural (p<0.001) populations.
Sami men reported a signi cantly higher level of depression than both urban (p<0.001) Comparisons based on proportions of each population reporting mild to severe symptoms (>7) are presented in Table III . As a group, the Sami disclosed signi cantly higher proportions (chi-square) of depression (14.2%) than the urban population (10.8%) (p<0.05), and more anxiety (33.6%) than both the urban (26.6%) (p<0.001) and rural (21.1%) (p<0.001) population (not shown in Table III ). Sami men disclosed signi cantly higher proportions of a mild to severe anxiety disorder than both urban men (p<0.001) and rural men (p<0.001), and Sami men showed higher proportions of depression than urban men (p<0.05). e prevalence of anxiety was close to signi cantly higher (p=0.052) among Sami women compared to rural women. Proportions of mild to severe conditions for di erent age groups showed that Sami men in the age group 30-49 disclosed higher proportions of anxiety than both urban (p<0.05) and rural men (p<0.01) in the same age group. Sami men in the ≥50 age group reported more anxiety than urban men in the same age group (p<0.05). Among men with low and medium levels of formal education, Sami men reported higher scores on anxiety than both urban and rural men (p<0.01).
Determinants of depression and anxiety
e results of bivariate analyses of the di erent populations, and of men and women separately, are shown in Table IV . Among Sami men and women, a high level of depression was signi cantly associated with alcohol consumption (OR=1.11 and 1.29, respectively), which is a pattern also found among urban men and women. While alcohol consumption was associated with anxiety levels among urban men and women, it was not the case among Sami men or rural women. In the model, work-related stress was identied as predicting anxiety, and for Sami men it was the only factor identi ed; however, for other groups, a more complex pattern of risk factors was found, including age. For example, younger age was found to be related to the development of anxiety for men and women in urban and rural areas but not in the Sami population. Instead, Sami men's high level of anxiety was signi cantly associated with workrelated stress (OR=5.18).
DISCUSSION
e reindeer-herding Sami population as a group showed more symptoms of anxiety and depression than either the rural or the urban matched reference groups, and the situation was most alarming for Sami men. at these gures are alarming is con rmed when they are compared to other population studies using HADS. A general population in the Norwegian HUNT study (24) showed approximately the same gures as the reference groups in this study, as did a large general population from the Netherlands (18) . e strongest factor related to anxiety among Sami men was workrelated stress. As the population and culture under study is represented by an occupation (that is gender speci c) with many hundreds of years of tradition of working under di cult circumstances, the results will be interpreted from the perspectives of work situations and gender segregation and in the context of Indigenous peoples. "Mental health" will be used as a synonym for "symptoms of anxiety and depression. "
Work health
When interpreting the results in a work-related context, it is important to bring to the fore the basic question of being Sami. Being a reindeer herder, the strongest Sami symbolic act in Swedish Sami culture, means having a natural but exposed position in the Sami community (8) . is means that the occupation should not be viewed as "just a job" but also as a position that is important to one's existence as a Sami. Earlier studies on psychological job strain have shown a strong correlation between factors such as control and demands and mental health (25) . In detail, previous work has suggested that reindeer herders experience high levels of job demands and di culties in a society that does not take into account the needs and lifestyle of the Sami reindeer herder (12) . e reindeer-herding Sami live under psychologically strenuous conditions and experience con icts on various levels; in their work, they are dependent on conditions over which they have little or no in uence. is is particularly risky for individual reindeer herders because, in most cases, a stressful work situation will not lead to a change of occupation or situation but to mental health problems. ese conditions can be summarized into 4 categories: predators (wolves, bears, eagles, wolverines and lynx), extreme weather conditions, nancial pressure and con icts. ere are con icts with landowners, local people and the government about what areas can be used for herding, con icts with other Sami villages about land use, con icts within the Sami community about belonging and con icts within the Sami community about space, since the number of reindeer is limited by legislation. e changes in managing herding (motorization and larger numbers of reindeer) together with legislation that regulates who has rights to herd are making it more di cult to establish oneself as a herding Sami and to pass this on to the next generation. us, the mental health problems found in this study were not unexpected.
Gender perspectives
It has been suggested that there are speci c gender roles within the reindeer-herding Sami culture (8) , including the masculinization of reindeer herding, which means that as a result of the motorization of herding, there has been an even more apparent gender role orientation. A gender-theoretical analysis is that the small number of Sami women working as herders might distance themselves culturally as Sami women (8) . e results of this study can therefore be seen in a context not only of culture norms but also of gender roles. Numerous studies have pointed out that traditional male gender roles may explain the reluctance of men to seek help, arguing that norms of traditional masculinity inhibit emotional expressiveness (26) and also account for the greater occurrence of undetected depression among men than women (27) . A traditional masculine gender role, therefore, is dysfunctional because it promotes behaviours that are potentially harmful (28) , and men who adhere strongly to the traditional male gender role experience greater psychological distress and depression (29) . In addition, generally speaking, men do not ask friends and family for support in dicult times to the same extent that women do (30) . In applying a gender perspective to this study, we also suggest that gender segregation is evident in the fact that Sami women are the highest formally educated group in the region, while Sami men have the lowest formal education (though they are highly trained for their tasks as reindeer herders). is can be related to the management of reindeer herding, with speci c tasks for men and women, where the situation almost requires that men do not pursue a higher education while women do, and receiving all the conceivable consequences such as improved social contacts and multiple choices for career development. Altogether, it is reasonable to assume that the gender-speci c patterns in Sami society constitute signi cant risk factors for the development of depression and anxiety among men and women in the Swedish reindeer-herding Sami population.
Indigenous perspective
It is well documented that the Swedish Sami population is more integrated into the main society than many other Indigenous groups (31) and does not show the otherwise typical signs of poorer health (32) . Conversely, however, it has been suggested that discrimination and marginalization over the past 60 years has resulted in a lack of understanding by the majority population and that the Sami must defend their ethnic identity in the face of the dominant culture (8, 9) . Except that these circumstances in other contexts described as having negative e ect on mental health, it is also signi cant that the Swedish health care system (including occupational health care) is not adapted to reindeer herders' speci c conditions or the Sami culture. Methodological considerations e statistical material represents a possible weakness in this study. Under the circumstances, the response ratio was higher than expected. Generally, such a response rate would be considered unsatisfactory; however, this is a unique study because, for the rst time, it approaches this "hard-to-reach group" with questions about depression, anxiety, alcohol consumption and suicidal ideation. Nevertheless, it remains a weakness that we know little about the 321 individuals who received but never returned their questionnaires.
e results might also be in uenced by selection bias. Although an over-representation of reindeer herders with mental health problems is possible, based on our personal contacts with Sami villages we have no such indication. Another weakness of the study is the crosssectional design. Even though it permits identi cation of important factors associated with symptoms of anxiety and depression, it does not allow us to draw conclusions on causality. One nal limitation to consider is that the instruments used were as brief as possible, weakening the validity when using quantitative measures in the aim of exploring the complex relations of work health, mental health and being Sami.
Conclusions
e future of reindeer herding under current legislation places speci c demands on young Sami men, and it was among Sami men that we found the highest levels of depression and anxiety. Further research is necessary for a deeper understanding of these mechanisms.
is means that, if there is to be Sami reindeer herding in the region, there must be changes in living conditions and mental health services for the group: approaches that not only support the exposed individuals but also take long-term political responsibility for the health risks identi ed.
